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SUMMARY

A wind-tunnelinvestigationwasconductedto determinethedrag
incrementduetothesuperpositionofwedgeswithvariousplan-form
shapesalongthetrailingedgeofa sweptbackwing. Datawereobtained
ata modelangleofattackof0°anda Machnumberrangeof0.60to 1.15.
Reynoldsnumbervariedfrom6,000,~ to 7,000,000.

. Trailing-edgewedgessimilarto twosetsreportedonhereinhave
beenusedonthecontrolsurfacesofunsweptwingsto alleviateor elim-
inateunstableaerodynamicdsmpingat subsonicMachnunibers.Allthe

a trailing-edgewedgestestedincreasedthedragoverthatofthebasic
wing-bodycombination.Dragcomputationsindicatedthepossibilityof
reducingthetransonicdragriseby contouringthebody.

INTRODUCTION

Theinvestigationreportedin reference1 revealedthattriangular-
shapedwedges@aced ona controlsurfaceeliminatedunstableaerodynamic
dampingandtherebypreventeda single-degree-of-freedomflutterfrom
occurringat subsonicspeeds.However,an increasein environmental
pressurefluctuationswasobserved,indicatingthatthewedgesincreased
buffeting.Also,itisevidentthatdragpenaltiescouldbeassociated
withtheadditionofthewedges.Becauseofthemethodofinstallation
ofthemodelforreference1, dragmeasurementswerenotobtained.It
isthepurposeofthisinvestigationto determinethemagnitudeofthe
dragpenaltyassociatedwithvarioustraildng-edgewedgeconfigurations
thatmayalleviateor eliminatecontrol-surfaceflutter(seerefs.1
and2). Dataarepresented”forsixtrailing-edgemodifications.
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aspect ratio

local chord of wing measuredparalleltoplaneof symmetry,f%

meanaerodynamicchord

zero-liftdragcoefficient,-Q
qs

drag,lb

free-streamMachnumiber

free-streamdynamicpressure,~ pV2,lb/sqf%

totalwingareaincludingtheregionwithinthebody,sq ft

free-streamvelocity,ft/sec

taperratio

massdensityofair,slugs/cuft

MODELSANDTES~

BasicModel

Thebasicmodelisillustratedinfigure1. Thewingshadanaspect
ratioof 3, a taperratioof 0.4,a leading-edgesweepangleof 45.3°,
andmodifiedNACA6hAO06sectionsperpendiculartoa linesweptback
39.45°whichwasthequarter-chordlineofthesesections.Thebodywas
a Sears-Haackbodyandhada closedfinenessratioof12.5.A complete
descriptionofthewing-bodycombinationis givenin reference3.

Themodelwasmountedinthewindtunnel%y meansofa sting,and
thedragforcewasmeasuredasan electricaloutputfroma strain-gage
balancelocatedwithinthemodel.A photographofthemodelsupport
systemis showninfigure2.

Dragforcedataarepresentedinthisreportforanangleofattack
of o*. Thedragdatawereadjustedtotheconditionof zerobasedrag
by useofthestaticpressuresmeasuredoverthebaseofthebody.
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.
Datawereobtainedathfachmmibersrangingfrom0.60to 1.15. The

corres~ndingReynoldsnuaibersbasedonthemeanaerodynamicchordof
. thewingvariedfromabout6,~,000 to 7,000,C00.

Trailing-EdgeModifications

Threebasictypesoftrailing-edgedevicesweretested,withtwo
typeshavingseveral variations.Thefollowingisa listofthese
trailing-edgemodificationsincludingreferenceto sketchesandphoto-
graphsofeach:

IIRampTrailing-edgemodificationangle,
Figure

deg
number

Triangularwedges
Shortchord o I 3(a)and4(a)
Shortchord 3-1/2 ~(b)emd4(b)
Iongchord o 3(c)and4(c)

Solidspszwisewedges
Blunttrailingedge I3 3(d)and4(d)
Splitterplate 13 I3(e)=d 4(e)

ParabolicshapedwedgesIO I3(f)and4(f)

RESULTSANDDISCUSSION

Thezero-liftdragcoefficientsofthesixtrailing-edgemodifica-
tionsandthebasicmodelarepresentedinfigure5. Thedragincrement,
dueto thevarioustrailing-edgemotificationsjexpressedas a percent>
isshownin figure6.

TheEffectofTriangularWedges

It canbe seenin figure6 thattheadditionoftheshort-chord
wedgeswitha 0° rampangleincreasedthedragapproximately20percent
overthevaluefor thebasicmodelinthesubsonicMachnunberrange.
Thisincrementwasslightlylowerinthehigherspeedrange.Increasing
therampangleofthewedgesto 3-1/2°resultedinan 80-percentincrease
indraginthesubsonicMachnumberrange;againtherewasa reduction

. inthedragincrementatthehigherMachnunibers.

.
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Theeffectofwedgechordcanbe seenby comparingthelong-chord
andshort-chordtriangular-wedgemodificationswitha 0° rampangle.
Thedragincrementsareapproximatelythesameforbothmodificationsup
to 0.87Machnumiber,butthelong-chordwedgeshada greaterdragrise
throughoutthetransonicMachnumberrange.Thetransonicdragriseof
thewedgesmightbe substantiallyreducedbya properlycontouredbody.
To explorethispossibilitythemethodofreference& wasusedto compute
thetransonicdragrisefortheshort-andlong-chordwedges(ramp
angle= 0°)andforthebasicmodelfora Machnumberof1.o5.~ese
computeddragincrementswereaddedto thezero-liftsubsonicdrag.
TherelativelygoodagreementwithmeasuredtotaldragforthisMach
numberis shownin figure5. Sincethetransonicdragrisecanbe com--

—

putedby thelineartheoryofreference4,it followsthatsimilarcom-
putationalmethodscouldbe usedto recontourthebodyshapesoasto
essentiallyeliminatethetransonicdragriseduetothevariouswedges.

TheEffectofSolidSpanWiseWedges

Examinationoffigure6 showsthattheBlunttrailing-edgemodifi-
cationgavethelargestdragriseofallthemodificationspresentedat
bothsubsonicandsupersonicMachnumbers(dragrisewasapproximately *
325and140percent,respectively). - -

..

Removingtherear50percentoftheblunttrailinz-etie
thusforminga
125percentin

splitterplate,reducedthedrag
thesubsonicMachntier range.

TheEffectofParabolicShaped

increm&t10

Wedges

.
modification, —
approximately

In orderto determinetheeffectofwedgeshapeonthedrag,wedges
havinga parabolicplanformwereconstructed.Eachparabolicshaped-
wedgeoccupiedaboutthesamevolumeandhadthesamerampangle(0°)as
theshort-chordtriangularwedgeit replaced.Figure6 showsthatchang-
ingtheshapeofthewedgehadlittleeffectonthedragincrement
throughouttherangeofthetest.

AmesAeronauticalLaboratory
NationalAdvisoryConmltteeforAeronautics

MoffettField,Calif.,April15,1958
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Airfoil section

fl

Modlfled NACA 64AO06
(Ref. 2}

Leodlng-edge radius u0.0024c

——

29.82 +
— 34.f5 —

t
\

——

OlmenNonsin inches

4 11.93 h-, ,
— 88,73

1 112.50

Figure l.- SketCh Of bSiC wing-bdy Collbination.



8 NACARMA%D15

A-Z0417

Figure2.-Rearviewoftestsectionandmodelsupportsystem of the Ames
lk-foottransonicwindtunnel.
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Sta., percent streamwIse chord
o 72 100

II

Section A-A

(a) Short-chord wedges; rampangle =OO.

72
I Rampangle 3 S“.
I

Section A

(b) Short-chord wedges; ramp angle =3.5°

27
I

Section A-A

I
A

(c) Long-chord wedges; ramp angle =OO.

Figure3.-Sketchesofwedgeconfigurations.
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.%., percent streamwlse chord
72 100
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SectionA-A

(d} BIurt~trailing

72 86
II

Section A-A

edge; romp angle =3°.

i

1

1
A A

.

( e) Splitter plate;ramp angle =3°

72

Section A-A

(“f) Parabolic-shaped wedges;ramp angle= OO.

Figure3.-Concluded.
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(a)Short-chordwedges;rampangle= OO. A-23175

(b)Short-chordwedges;rampeagle=
A-2SM41

3-1/2°.

Figure4.-Rearviewofthemodelwithvariousshapedwedgesinstalled.
.
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(c)Long-chordwedges;rampangle= OO. A-22192

A-23184

(d) Blunttrailingedge;rampangle= 3°.

.
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Figure4.-Continued.
.
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(e)Splitterplate;rsmpangle= 3°. A-23187

A-23195

(f)Parabolic-shapedwedges;,rsmpangle= 0°.

Figure4.-Concluded.
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0 Basic model
El Short-chord wedge; ramp angle= 0’
A Short-chord wedge; ramp angle s 3.3°
61Long-chord Wdge; romp ongle x &

OElunt traillng edge; ramp ongles 3“
V Splitter plate; ramp angle=3“
@ Porobollc wedge; ramp angle= 0°
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Mach number, M

Figure~.- Zero-1iftdragvariationforthe various
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fLlLong-chord wedge; romp ongle E&
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mgure 6.-Zero-lift&ag increment due to the t ratllng-edge modifications.
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